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Title: Personal Safety Device 
Description of Invention 

5 This invention relates to a personal safety device. 

Personal safety devices are known which when actuated, spray an 
attacker with dye or a similar substance so that the attacker may later be 
identified. Such known devices, for example as exemplified in GB-A-1382833, 
use mechanical propellants to eject the dye, for example, are aerosol type 
10 arrangements. 

However, a degree of forward planning and calm thinking is required for 
such devices to be properly employed, and these require some aiming to ensure 
that the attacker is marked with the dye. v 

Particularly children and elderly people, can lack the necessary dexterity 
15 properly to deploy the device, especially in a panic situation. 

According to a first aspect of the invention we provide a personal safety 
device including at least one housing containing a quantity of a marking 
substance, an explosive charge, and a triggering apparatus which is operative to 
detonate the explosive charge to propel the marking substance from the housing 
20 to mark the area surrounding the device. 

By providing for an explosive charge to propel the marking substance, 
the spread of the marking substance may be made to be very wide, making 
aiming of the device, as with known devices, unnecessary. Moreover, a 
triggering apparatus for detonating an explosive charge tends to be more easily 
25 operable than devices e.g. aerosol type arrangements, which require an 
operating button or the like to be depressed, and thus deployment of the device 
of the invention, in a panic situation, may be more reliable than with 
hithertofore known devices. 
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The triggering apparatus may be a mechanically actuated apparatus. For 
example the triggering apparatus may have an ignitor for igniting and thus 
detonating the explosive charge, the ignitor being actuated by moving one 
component relative to another component, to produce spark ignition by friction. 
5 One or both of the components may have chemically treated surfaces which 
react as the components are relatively moved, to enhance ignition. 

In one embodiment, the housing may include a first housing part which 
in use is attached to the user or a structure, and a second relatively moveable 
housing part, movement of the second housing part relative to the first housing 

10 part actuating the triggering device. For example, where the triggering device 
includes a cord, for example attached to one or other of the triggering 
apparatus' relatively moveable components, the one component may be moved 
relative to the other by a user moving the second housing part away from the 
first housing part to pull on the cord. 

15 In another arrangement, the device may include a first housing part 

mounted on a structure, such as a wall, for example in an old people's home. In 
the event of an attack, the device may be operated by removing a second 
housing part from the mounting of the first housing part, thus for example, to 
pull the cord and cause ignition and hence detonation of the explosive charge. 

20 Desirably therefore in each case, the device is operable by one hand 

with minimum dexterity to achieve a successful deployment. 

The device may include a guard which guards the device against 
accidental actuation. For example, where the housing includes first and second 
housing parts, the guard may include a slidable or otherwise moveable or 

25 removable part, which in normal use, prevents the housing parts being 
relatively moved and hence preventing the device being operated. 

The guard is preferable readily moveable or removable in preparation for 
operation of the device, with minimal dextrous ability. 
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Because the user as well as an attacker for example will by virtue of the 
marking substance being propelled by an explosive charge, be marked with the 
substance, preferably the marking substance is a generally harmless substance. 
However, the marking substance may be a highly staining and difficult to 
5 remove dye so that an attacker cannot, at least readily, remove visible traces of 
the dye. Preferably the marking substance includes material which is not visible 
in the visual spectrum. For example the marking substance may include a 
fluorescent compound which is detectable under UV wavelength light; or a 
trace material detectable by chromatography, X-ray fluorescence, or other 

10 otherwise by spectroscopy; 

Alternatively or additionally the marking substance may include a 
material with a unique identifier. In one example, such material may contain a 
unique chemical identifier such as DNA, or a chemically coded taggant. 

In a preferred embodiment, the device includes a transmitter for 

15 transmitting a distress signal when the device is operated by actuating the 
triggering apparatus. In the event that the device is operated, such a signal may 
be used not only to provide an indication that the user is in distress, but to 
locate the user. User location may be achieved by triangulation of the 
transmitted signal, which may be a radio frequency signal, which may be 

20 detected by a radio receiver, a global positioning system or mobile telephone 
system where the signal is an appropriate digital signal. 

If desired, the device may include a receiver to receive a signal from a 
remote location, the receiver being operable in response, to actuate the 
transmitter to transmit the distress signal. Thus where the user is a child for 

25 example who is lost, the transmitter may be actuated remotely, without 
actuating the triggering apparatus to release the marking substance, for the 
purposes of locating the lost child. Alternatively of course, where the user is 
injured or ill and is thus incapable of operating the device to actuate the 
transmitter, the user may be located by remote transmitter actuation. 
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It will be appreciated that unless such a receiver is provided, the device 
of the invention will only require power where a transmitter is provided, and 
when the device is operated! Thus the device will have a small power 
requirement only. Where a receiver is provided, the device will have a greater 
5 power requirement to power the receiver. Thus the device may include a re- 
chargeable or replaceable power pack. 

According to a second aspect of the invention we provide a personal 
safety system including a personal safety device including at least one housing 
containing a transceiver, the transceiver being operable to transmit a distress 
10 signal, the system further including a remote receiver to receive the transmitted 
distress signal, and a remote transmitter for transmitting an actuating signal to 
the personal safety device, the transceiver receiving the remotely transmitted 
actuating signal and transmitting the distress signal in response. 

The personal safety device may include any of the features of the 
1 5 personal safety device of the first aspect of the invention. 

Desirably the system of the second aspect of the invention includes a 
plurality of remote receivers, so that the distress signal may be received by a 
receiver in range and used to locate the personal safety device. 

Embodiments of the invention will now be described with reference to 
20 the accompanying drawings in which :- 

FIGURE 1 is a perspective and purely illustrative front view of a 
personal safety device in accordance with the first aspect of the invention; 

FIGURE 2 is an illustrative side cross-sectional view of the device of 
figure 1; 

25 FIGURE 3 is an illustrative view of a personal safety system in 

accordance with the second aspect of the invention. 

Referring to the drawings, a personal safety device 10 is shown which 
includes a housing H of first and second parts 11, 12. 
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The first housing part 1 1 includes a chamber 13 to receive a container 14 
of the second housing part 12, and an integral mounting fitting being in this 
example a clip 16 for attaching the device 10 to an item of a user ! s clothing 
such as a belt 17. 

5 The second housing part 12 includes a handle 19 attached to or integral 

with the container 14, to enable the second housing part 12 to be removed from 
the first housing part 1 1 as hereinafter described. 

In a base 20 of the first housing part 1 1 there is an opening through 
which passes a cord 21 of a triggering apparatus 22 provided in the second 

10 container part 12, the cord 21 terminating in this example in a loop through 
which passes an actuating member 24. In this example the actuating member 24 
is slidable in loops 25 of the first housing part 11, out of the loop of cord 21, to 
release the cord and so that movement of the second housing part 12 out of the 
first container part 11, for example for maintenance or inspection, does not 

1 5 actuate the triggering apparatus 22 as hereinafter described. 

In normal use though, the actuating member 24 is in the position shown 
in figure 2, and the triggering apparatus 22 is armed. 

To prevent the inadvertent movement of the second housing part 12 
relative to the first housing part 1 1 which could cause accidental operation of 

20 the device 10, there is provided a guard clip 28 (only shown in figure 1) which 
when in the position shown in figure 1 prevents the second housing part 12 
being moved from the first housing part 11. However the guard clip 28 or an 
alternative guard, is readily removable to prepare the device 10 for use, without 
requiring any great manual dexterity. Thus the guard clip 28 may readily be 

25 removed by a user who is a small child or an elderly or infirm/handicapped 
individual user. 

Within the container 14 of the second housing part 12, there is a quantity 
of a marking substance 30. The marking substance 14 may include one or more 
of the following materials. 
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First, the marking substance 30 may include a highly staining and 
difficult to remove dye so that an attacker marked with the substance upon 
operation of the device 10, cannot at least readily remove visible traces of the 
dye. Indelible skin staining dyes for such a purpose are well known and for use 
5 in the invention, preferably take the form of a powder, which when the device 
10 is operated, will readily spread over and mark a large area. 

Second the marking substance 30 includes material which is not visible 
in the visual spectrum. For example the marking substance 30 may include a 
fluorescent compound which is detectable under a UV wavelength light; or a 
10 trace material detectable by chromatography, X-ray fluorescence, or other 
otherwise by spectroscopy. Thus even upon an attacker removing all visible 
traces of the marking substance 30, the marking substance may be found upon 
forensic examination by the police for example. 

Third, the marking substance 30 may include a material with a unique 
15 identifier. In one example, such material may contain a unique chemical 
identifier such as DNA, or a chemically coded taggant 

Chemically coded taggants are known for the purposes of identifying the 
source of a product, there being a near-infinite number of individual chemical 
codes available. Thus desirably, the marking substance 30 of each container 14 
20 is unique to that container 14, so that upon such substance being found upon an 
alleged attacker, it can be proved that the marking substance originated from a 
particular device 10. 

Examples of suitable chemicals for taggants are indicators from the 
group including benzyl acetate, anisyl acetate, geranyl acetate, a-methyl acetate, 
25 p-tolyl acetate, vanillan acetate, amyl acetate, 2-methyl butyl acetate, isomyl 
acetate, nonyl acetate, decyl acetate, heptyl acetate, octyl acetate, lauryl acetate 
and combinations thereof. 

In each case the marking substance needs to be a generally harmless 
substance as not only the attacker, but the user and perhaps passers-by will be 
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subjected to marking with the substance, operating a device 10 according to the 
invention. 

In accordance with the invention, when the device 10 is operated, an 
explosive charge 36 is detonated, to propel the marking substance 30 out of one 
5 or any one of a plurality of openings 37 in the container 14. The explosive 
charge 36 may be a pyrotechnic or fireworks type charge, which is detonated by 
ignition, the size of the charge 36 being carefully chosen to be the minimum 
required to propel the marking substance 30 over a wide area, to ensure that an 
attacker is marked without requiring the user carefully to aim the device 10. 

10 In this example, the charge 36 is ignited by the triggering apparatus 22 

upon removal of the inner second housing part 12 from the first housing part 
11. The cord 21 carries, or is, a first component of an ignitor, and may be 
treated with a first chemical. The cord 21 is received in a sheath 40 which is 
fixed in the triggering apparatus 22 and is a second component of the ignitor, 

15 the arrangement being such that when the cord 21 is pulled so as to move the 
first component relative to the sheath 40, a spark occurs, enhanced by the 
chemical treatment of at least one of the two components i.e. the cord 21 and its 
sheath 40, the spark igniting the explosive charge 36. 

The cord 21 is of a length that ignition does not occur until the second 
20 housing part 12 has been moved sufficiently out of the first housing part 1 1 to 
unveil the opening or openings 37 through which the marking substance 30 is 
propelled. 

The device 10 further includes a transmitter 50, located in the second 
housing part 12 in this example, although may alternatively be provided in the 
25 first housing part 1 1 . 

The triggering apparatus 22 when actuated, includes a switch which 
actuated, causes the transmitter 50 to transmit a distress signal. Desirably the 
distress or alarm signal is wholly silent, but may include an audible noise if 
required. The transmitted distress signal may be received by one or more 



WO 2004/086323 



PCT/GB2003/0057 1 7 



8 

receivers 52 (see figure 3) of a personal safety system. The received signal may 
simply indicate that the device 10 has been operated, or by triangulation, may 
be used to locate the device 10, and hopefully the user. 

The transmitted signal may be a simple RF signal, and desirably the 
5 personal safety system includes a plurality of receivers 52 so that at least one of 
the receivers 52 will be in range of the transmitted alarm signal. In this case, 
such receivers 52 may be positioned at strategic points, such as at police 
stations. The RF signal may be of a unique frequency or character, so that the 
actual device 10 transmitting the signal may be identified. 

10 Alternatively the transmitted signal may be a suitable digital signal 

which may be received by global positioning satellites or by a mobile telephone 
digital network. Again the digital signal may contain information to enable the 
identity of the device 10 emitting the transmitted distress signal to be identified. 
In figure 2 it can be seen that a battery power pack 55 is also provided in 

15 the second housing part 11 to power the transmitter 50 when the device 10 is 
operated. The device 10 as described so far, has no power requirement until the 
device 10 is operated and the distress signal is transmitted. Thus the battery 55 
may be of small capacity and therefore light in weight. 

Access to the battery 55 to change the battery 55 may be obtained by 

20 removing the actuating member 24 from the loop of cord 21, and then 
separating the housing parts 11, 12. However, if desired, the batter}' 55 may be 
re-chargeable via a socket connection, without having to separate the housing 
parts 11, 12. 

In another embodiment, the device 10 includes a transceiver 50 having 
25 both a transmitter and a receiver functionality. The receiver is able to receive an 
externally and remotely generated signal unique to the device 10, e.g. from a 
remote transmitter 53 as indicated in figure 3. Such a signal will not actuate the 
triggering apparatus 22 of the device 10, but is operable to switch on the 
internal transmitter 50 to transmit the distress signal. Because the remotely 
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transmitted signal is unique to the device 10, other similar devices in the area 
will not be actuated. 

In this event a larger battery 55 may be required as the receiver function 
of the transceiver 55 will require power continuously to enable the receiver to 
5 be ready to receive an appropriately remotely transmitted signal, and/or the 
battery 55 will require frequent re-charging or changing to maintain the 
transceiver 55 in a ready state. 

Various modifications may be made without departing from the scope of 
the invention. 

10 For example, although described as a device 10 for wearing on the 

person, the device 10 may be adapted to be mounted on a structure such as a 
wall of a building e.g. of an old peoples' home, or an elderly person's home, 
possibly adjacent an entrance, so that the device 10 may be operated in a 
panic/emergency situation by removing a second housing part 12 from a wall or 
1 5 other structure-mounted first housing part 1 1 . 

In another example, the housing H may not include first and second 
housing parts 11, 12, but a single housing part may have an external trigger of a 
triggering apparatus by virtue of which, when actuated, the device 10 is 
operated to cause explosive charge 36 to detonate to propel the marking 
20 substance 40 from the housing. 

A triggering apparatus which does not require the explosive charge 36 to 
be ignited may be provided, for example a triggering apparatus in which 
chemicals are mixed upon device operation to detonate an explosive charge to 
propel the marking substance 30 from the device 10. 
25 The shape and configuration of the device 10 shown in the drawings is 

purely exemplary and many modifications may be made. 

The features disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
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for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



